Altering the level and regulation of the major sigma subunit of RNA polymerase affects gene expression and development in Bacillus subtilis.
In Bacillus subtilis, the major sigma factor, sigma-A (rpoD), and the minor sigma factor, sigma-H (spo0H), are present during growth and are required for the initiation of sporulation. Our experiments indicate that sigma-A and sigma-H compete for binding to core RNA polymerase. We used a fusion of rpoD to the LacI-repressible IPTG-inducible promoter, Pspac, to vary the levels of sigma-A in the cell. Increasing the amount of sigma-A caused a decrease in expression of genes controlled by sigma-H, and a delay in the production of heat-resistant spores. Decreasing the amount of sigma-A, in a strain deleted for the chromosomal rpoD, caused an increase in expression of genes controlled by sigma-H. As rpoD itself is controlled by at least two promoters recognized by RNA polymerase that contains sigma-H, the effect of sigma-A levels on expression of sigma-H-controlled promoters represents a feedback mechanism that might contribute to maintaining appropriate levels of sigma-A. While the level of sigma-A was important for efficient sporulation, our results indicate that the normal transcriptional control of rpoD, in the context of the rpoD operon and the numerous promoters in that operon, is not required for efficient sporulation or germination, provided that the sigma-A level from a heterologous promoter is comparable to that in wild-type cells.